Self-assessed tactical skills were investigated among 191 youth soccer players from age 14 through 18 playing in different field positions. On a yearly basis, all players completed the Tactical Skills Inventory for Sports with scales for attacking and defensive situations and for declarative and procedural knowledge. A model to assess whether tactical skills change over time in each field position was developed using multilevel analysis. The models indicated that defenders and midfielders did not improve their tactical skills, whereas attackers increased their tactical skills from age 14 to 18 years. The representing part of tactical skills for defenders is Acting in changing situations, for midfielders Positioning and deciding whereas Knowing about ball actions was the qualifying factor for attackers. Possible explanations for these differences in tactical skills among elite youth soccer players are the selection procedures at a younger age and task-specific experiences.
Introduction
Expertise in soccer depends on the accurate and efficient execution of movement patterns and sport-specific cognitive factors (Williams, Davids, Burwitz, & Williams, 1993) . To be successful, a soccer player needs the ability to execute the necessary movements, as well as the ability to perform these movements at the right time, i.e., he needs excellent tactical skills.
Tactical skills are based on declarative and procedural knowledge structures (McPherson, 1994) , so it is not surprising that expert performers possess superior declarative and procedural knowledge bases as an essential component of performance in sports (Thomas, French, Thomas, & Gallaghers, 1988) . Declarative knowledge is taken to denote knowledge of the rules and goals of the game, in other words "knowing what to do" (French & Thomas, 1987; McPherson, 1994; Williams & Davids, 1995) , whereas procedural knowledge describes the selection of an appropriate action within the context of the game, and hence refers to "doing it" (McPherson, 1994) .
Research on tactical skills has so far focused mainly on differences between novices and expert athletes, showing that expert athletes have better tactical skills than novice athletes, i.e., they have more condition and action concepts that are associated with the goal structure of the game (McPherson & Thomas, 1989) . Overall, these studies showed that experts are better able to select the appropriate response for a situation within the context of the game's goal structure based on less information, and do so more quickly than novice athletes (e.g., Egan & Schwartz, 1979; Thomas, French, & Humphries, 1986; Williams, et al., 1993 ). An explanation could be that the declarative and procedural knowledge structures of experts are much more advanced than those of novice athletes (Anderson, 1982) . Unknown, however, is how declarative and procedural knowledge develops within elite youth soccer players and its relevance for talent development.
Before their teenage years, elite youth players are unable to discriminate task-relevant from task-irrelevant information (French, Nevett, Spurgeon, Graham, Rink, & McPherson, 1996; McPherson & Thomas, 1989; McPherson, 1999) . Nevertheless, between the ages of 7 and 12 years, problem representations of experts are more highly structured than those of novices, although still limited compared to those of adult experts (French, et al., 1996; Nevett & French, 1997) . During the development of a successful sports career, action-plan profiles and current-event profiles increase with greater experience, age, and task-specific practice.
The ability to synthesize contextual information with expectations stored in memory via acquisition, adaptation and development of domain-specific skills develops integrally (Ericsson & Kintsch, 1995) . However, research on the development of tactical skills so far has focused mainly on comparing groups of experts and novices cross-sectional. In contrast, in the current study, repeated measurements were made for individual players on self-assessed tactical skills among elite youth soccer players from age 14 to 18 years.
Tactical skills in elite youth soccer players
Since there is no standard measurement of tactical skills, there are different ways to assess them; for example, in a laboratory setting with picture or film slides of game situations (e.g., Allard & Burnett, 1985; Allard, Deakin, Parker, & Rodgers, 1993; Chamberlain & Coelho, 1993) , by using the opinion of expert coaches, or through self-assessment (Elferink-Gemser, Visscher, Richart, & Lemmink, 2004) . Unfortunately, besides advantages, each manner of assessment has drawbacks, especially in terms of validity. For example, laboratory studies are different from the real-world settings in which a player has to deal with pressure of opponents, time constraints, and stress (McPherson & Kernodle, 2003) . On the other hand, the opinion of expert coaches or players' self-assessment are subjectivity, although the techniques can take real-world settings into account. This is confirmed by McPherson (1994) , who found that experts not only have more sophisticated declarative and procedural knowledge, they also have more sophisticated domain-specific metacognitive strategies compared to novices.
In soccer, efficient organization of the team is essential for optimal development of the abilities of every player, control of the opponents, and successful resolution of a match.
Therefore, players are selected for certain positions to perform specific tasks (Gil, Gil, Ruiz, Irazusta, & Irazusta, 2007) . Each playing position has different functions and goals during a match (Williams, et al., 1993) . Defensive organization is more structured than offensive formation, with attacking play likely to be much less structured because of its emphasis on flexibility, creativity and improvisation (Hughes, 1990) . Therefore, each position has different technical and tactical aspects (Grehaigne, Godbout, & Bouthier, 1999; Taylor, Stephen, & Nic, 2004) . The question arises as to whether players in different field positions develop their tactical skills differently. The aim of this study was to measure the changes over time of self-assessed tactical skills among elite youth soccer players from age 14 to 18 years, playing in different field positions.
Methods

Participants
In the 2001-2008 period, 256 talented elite youth soccer players (age range = 14-18 years) were invited to participated in a longitudinal study. They were tested on a yearly basis. Due to practical problems, testing did not take place in 2004, resulting in seven measurements times. If the player changed field position during this period or played fewer than two years in the talent development program of the soccer club, he was excluded from the study. This was the case for 65 players, whose data were excluded from this study, resulting in data from 191 elite youth soccer players. A total of 410 measurements were taken. The age of the participants was recorded in months at time of measurement to create standardized age groups, i.e., a 14-years-old player was defined as a player tested within the age range of 13.50 to 14.49 years. The distribution of measurements per player per field position and per age category is reported in 
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All participants played with national (Dutch) premier league clubs and participated in their club's talent development program. Players were recruited to the talent development program at age 12 years. At the start of each season, which lasted on average 37 wk. with a preparation period of 6 wk., the clubs monitored the players' skills. Throughout the season, the development of the players was evaluated three times. At the third evaluation time in the season, the coaches and the staff decided if a player was to continue in the talent development program. The goal of the program is to develop a player to a professional level. All teams in the program competed at the highest level and players belonged to the top 0.5% of all association soccer players of their age group (Royal Netherlands Football Association; KNVB, 2008) . The youth had started playing soccer at a mean age of 6.50 years. On average, 14-years-old players had of 6.42 hours soccer practice per week, 15-years-old players 6.97 hours per week, 16-years-old players 8.10 hours per week, and 17-years-old players practiced an average of 8.53 hours per week. Eighteen-years-old players had an average of 8.83 hours of soccer practice per week. Tactical skills in elite youth soccer players
Procedures
All players were informed about the procedures employed in the study, following which they provided their informed consent. The soccer clubs and trainers gave their permission for the study. All procedures were conducted in accordance with the standards of the ethics committee of the University Medical Center Groningen and the University of Groningen.
Tactical Skills Inventory for Sports
Self-assessed tactical skills were measured with the Tactical Skills Inventory for Sports (TACSIS; Elferink-Gemser, et al., 2004 
Data analysis
The multilevel modeling program MlwiN 2.02 (Rasbash et al., 1999) was used to investigate possible longitudinal changes in self-assessed tactical skills for different positions.
Multilevel modeling is a regression model, appropriate for analyzing hierarchically structured data. It properly accounts for correlations amongst repeated measurements within individual players (Peugh & Enders, 2005) . The advantage of multilevel modeling is that the number of measurements as well as the temporal spacing of measurements may vary between players, which is the case in this study, where some players participated four or five times whereas others participated only once, twice, or three times (Landau, & Everitt, 2004; Peugh, & Enders, 2005) . The analysis gives valid results as long as the missing data are at random. In the current study this could be assumed, since the missing observations did not depend on tactical skills. The multilevel procedure created a model of the assessed tactical skills that
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included age and field position as independent factor. Random as well as fixed effects were considered. Moreover different interaction terms were considered. By comparing the deviance of the empty model (model without predicting variables) and the final model, the model fit was evaluated. An alpha of .05 was adopted for all tests of significance. Tactical skills in elite youth soccer players
Results
The descriptive statistics of the self-assessed tactical skills of the players are presented in Table 5 .3. Based on the descriptives it is shown that the courses are not linear, hence age is included as a categorical variable with age 14 as reference. The estimate models of the scales of the TACSIS for the different field positions are displayed in Table 5 .4. For all models, only the random intercept was significant.
The model for the TACSIS scale Knowing about ball actions indicated no increasing score of the defenders and midfielders from age 14 to 18 years, the attackers' scored increased. In addition, there was a difference in apparent development between defenders/midfielders and attackers: the self-reported development of the attackers was significantly different from the other positions at age 16, 17 and 18 years. There was no difference in scores between the defenders, midfielders and attackers at age 14 years. The model for the TACSIS scale Knowing about others indicated no increasing score of the defenders and midfielders from age 14 to 18
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Discussion
The aim of this longitudinal study was to investigate the changes from age 14 to 18 years of self-assessed tactical skills among elite youth soccer players playing different field positions.
To provide players with an external reference, the players were told to compare themselves with the top players in their age category. Therefore, although the self-reported skills level were relatively stable, the players' actual level of tactical skills did increase with age. This is supported by the fact that technical skills, which are related to tactical skills, are known to improve in elite players during adolescence (Huijgen, Elferink-Gemser, Post, & Visscher, 2009 ). Tactical skills do not only involve the ability to determine appropriate actions in given situations, but also whether actions can be successfully executed within the individual's constraints (McPherson 1994; Starkes, 1993) . These constraints are physiological and technical and limit the tactical options of the individual athlete (Janelle & Hillman, 2003) . A similar concept is found in research about self-perception, in which studies showed that although self-perception stays stable related to peers during adolescence, the individual scores differ with age (Auweele, Bakker, Biddle, Durand, & Seiler, 1999) .
Defenders' and midfielders' mean scores on self-assessed tactical skills did not increase compared to the top players of their age category. In contrast, the attackers' mean score increased on the TACSIS scale Knowing about ball actions from 'Mostly' (3.96) to 'Almost Always' (4.66) and on the scale Knowing about others from 'Sometimes' (3.39) to 'Mostly' (4.10).
On the TACSIS scales Positioning and deciding and Acting in changing situations, the increasing score of the attackers were smaller, from 'Fair' to 'Good'. In comparison to defenders and midfielders, attackers started with lower mean scores on tactical skills when they were 14 years of age, but the scores increased during adolescence. An explanation could be the selection procedure used by trainers and technical staff for younger age players. In contrast to defenders and midfielders, attackers were probably selected not because of their excellent tactical skills but for their physical skills. Attackers must perform the most physical actions at a high intensity level compared to midfielders and defenders (Bloomfield, Polman, & O'Donoghue, 2007; Gil, et al., 2007) . Trainers and technical staff may select players with the best physical skills for the attacking positions because they believe that the success of a match depends primarily on this particular group of soccer players (Gil, et al., 2007) . On average, around age 14 boys reach maximum height (Malina, 2004) , and well-developed physical skills are not expected to improve more. So, to be a successful attacker, a player must proceed to develop better tactical skills. After maturation, it is only the well-developed physical skills that are not expected to improve more, so to be a successful attacker, a player must proceed to develop better tactical skills. Future research is recommended to assess the influence of selection procedures and maturation on tactical skills of elite youth athletes.
Tactical skills in elite youth soccer players
Relations of scores to players' positions
Positions-specific self-ratings.-Knowing about ball actions taps declarative knowledge in attacking situations and its content is therefore most closely related to attackers' skills. An example of a questions in this scale is: "If we receive the ball (getting ball possession), I know exactly what to do". This is a specific task for an attacker. The task of an attacker is to try to score a goal. Time seems more constrained in attacking situations than in defensive situations.
Attackers have less time to make a decision and perform the action as the ball is in their visual field for a relatively short period of time; most of the time the ball is positioned behind them instead of in front of them. When the team gets in possession of the ball, the attackers must react immediately.
Of the groups of players in three positions, midfielders had the highest mean scores at every age on Positioning and deciding. An example of a self-rating item of this scale is: "my overview (in ball possession or in team's ball possession) is". This is a specific task for midfielders. Midfielders are the connection between the defenders and the attackers; their task is to set up the attacking situations and create circumstances as well as possible for the attackers. When the team loses the ball, the midfielders must change their task quickly and prevent the opposing players from reaching their part of the field, thereby creating the best as possible circumstances for the defenders.
The TACSIS scale Acting in changing situations is related to procedural knowledge in defensive situations and therefore is the scale most representative of the tactical skills needed by defenders. Results showed that defenders' mean self-ratings on this scale were higher than those of midfielders and attackers at all ages. An example item is "my interception of the opponent's ball is". This is typically a defensive task, since a defender acts to prevent the opponent from scoring and to take over the ball.
Experience in play.-A possible explanation of the results related to the different field positions could be their task-specific experiences; i.e., that the skills of each player, his teammates and opponents, and his task or position influence any decision a players makes about upcoming actions. Every position has specific environmental components and tasks on the field. As a result, attackers have a different environment and tasks than defenders or midfielders. Experience and practice in specific task contexts support the development of tactical skills (Davids & Myers, 1990; French & Thomas, 1987; McMorris, 1999) . A common way to categorize the elements of tactical skills related to the nature of match play in invasion games is by making a distinction between on-the-ball and off-the-ball situations (Oslin, Mitchell & Griffin, 1998) . Tactics related to scoring or attack can be distinguished from tactics related to preventing scoring or defense (Bjurwill, 1993) .
In this study, self perceptions of tactical skills were measured with the TACSIS, a practical and reliable measure of tactical skills in invasive game players (Elferink-Gemser, et al., 2004) .
Although this questionnaire was constructed with the help of expert trainers and is embedded in theory (Elferink-Gemser, et al., 2004) , one cannot ascertain that it measures the whole
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concept of tactical skills. In addition, self-report measures are susceptible to a person's selfconfidence and, since confidence is associated with elite performance in various sports, this might have affected the results (e.g., Mahoney, Gabriel, & Perkins, 1987; Woodman & Hardy, 2003) . However, all participants in this study started playing competitive soccer on average at age 7 years, which means they had already accumulated seven years of experience by the time they were 14 years of age. In addition, they were all part of a developmental program of a professional soccer club of national prestige, which means they have been confronted frequently with selection moments. Talent development programs evaluated the development of players' skills at various time throughout the season. When players are confronted with evaluations of their tactical skills by significant others like trainers, coaches, peers, and parents on a regular basis for many years, they ultimately should be good judges of their own abilities in comparison to the top in their age category. Therefore, regardless of their confidence, elite youth soccer players are thought to have a realistic perspective of their tactical skills. This is supported by research finding higher performance associated with higher scores measured with the TACSIS (Kannekens, Elferink-Gemser, & Visscher, 2009) . Future investigations could focus on possible explanations of the differences in tactical skills found among elite youth soccer players, e.g., selection procedures at younger ages and task-specific experience.
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